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, [9] . , . $X$
$Y$ $\Phi$ : $X-\circ Y$ . , $x\in X$
$\Phi(x)\neq\emptyset$ , $\Phi$ : $X\sim Y$ .
$f$ : $Xarrow Y$ $\Phi$ : $X\sim Y$ , $x\in X$
$f(x)\in\Phi(x)$ . , $\Phi$ : $Xarrow Y$ ,
$\psi$ : $Xarrow Y$ $x\in X$ $\psi(x)\subset\Phi(x)$ , $\psi$ $\Phi$
. $\Phi$ : $Xarrow Y$ , $Y$
$U$ ,
$\Phi^{-1}(U)=\{x\in X:\Phi(x)\cap U\neq\emptyset\}$
$X$ . , $\psi$ : $Xarrow Y$
, $Y$ $U$ ,
$\psi^{\#}(U)=\{x\in X:\psi(x)\subset U\}$
$X$ . $\Phi$ : $Xarrow Y$ $Y$
$P$ , $x\in X$ , $\Phi(x)$ $P$ , $\Phi$
$P$ . , $\psi$ : $X\sim Y$ usco
.
Michael [10, 11, 12] , $Y$ ,
, $X$ . , Michael
[13] , , .
, Choban[2] , Michael[13] ,
.
1 (Michael [13], Choban [2]). $X$
, $Y$ ,
$\Phi$ : $X\sim Y$
$)$ usco $\psi$ : $X\sim Y$ .
1 , ,
, ,
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[2, 7, 8, 13, 14, 15, 16, 17, 18].
, . ,
.
2. $X$ , $\{U_{y}:y\in Y\}$ $X$ . $Y$
, $\Phi$ : $Xarrow Y$ $\Phi(x)=\{y\in Y:x\in U_{y}\},$ $x\in X$ ,
$\psi$ : $Xarrow Y$ . , .
(1) $\{U_{y}:y\in Y\}$ $X$ $\Leftrightarrow\Phi$ $(i.e. \Phi:X\sim Y)$ .
(2) $\psi$ $\Phi$
$\Leftrightarrow\{\psi^{-1}(\{y\}):y\in Y\}$ $\{U_{y}:y\in Y\}$ shrinking
$(i.e$. $y\in Y$ $\psi^{-1}(\{y\})\subset U_{y})$ .
(3) $\psi$ : $X\sim Y$ $\Leftrightarrow\{\psi^{-1}(\{y\}):y\in Y\}$ $X$ .
(4) $\psi$ : $X\sim Y$
$\Leftrightarrow\{\psi^{-1}(\{y\}): y\in Y\}$ .
(5) $\psi$ : $X\sim Y$ $\Leftrightarrow\{\psi^{-1}(\{y\}):y\in Y\}$ .
(6) $\psi$ : $X\sim Y$ usco $\Leftrightarrow\{\psi^{-1}(\{y\}) :y\in Y\}$ .
1 , , 2




Choban, Mihaylova and Nedev [4] ,
factorization , .
$X$ ,
. , $X$ ,
$U\in\ovalbox{\tt\small REJECT}$ $\{W\in\ovalbox{\tt\small REJECT}:W\cap U\neq\emptyset\}$ .
$\psi$ : $X\sim Z$ $A\subset X$ , $\psi(A)=\cup\{\psi(x):x\in A\}$ . $\psi$
$X$ $Z$ ( ) $\theta$ $Z$ $Y$ (
) , $\psi$ $\theta$ $\theta\circ\psi$ , $(\theta\circ\psi)(x)=\theta(\psi(x)),$ $x\in X$
. $\psi$ : $Xrightarrow Z$ , $\psi^{n}$ : $Xrightarrow Z,$ $n<\omega$
, $\psi^{0}=\psi,$ $\psi^{n+1}(x)=\psi(\psi^{-1}(\psi^{n}(x))),$ $x\in X$ . , $\psi^{\omega}$ : $X\sim Z$
$\psi^{\omega}(x)=\cup\{\psi^{n}(x) :n<\omega\},$ $x\in X$ . Choban, Mihaylova and Nedev [4]
, .
3 (Choban, Mihaylova and Nedev [4]). $X$
, $Y$
$\Phi$ : $X\sim Y$ , $Z$ , usco $\psi$ : $X\sim Z$ , $g:Zarrow Y$
, $g\circ\psi$ : $X\sim Y$ $\Phi$ , $\psi^{\omega}$ : $X\sim Z$
.
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3 $Y$ , , 2
, . , 1
,
$Y$ . , ,
, . , 3 $Y$
,
, . , .
$Z$ $d$ ultrametric , $x,$ $y,$ $z\in$ $Z$
$d(x, y) \leq\max\{d(x, z),$ $d(z, y)\}$ . ,
$(Z, d)$ ultrametric . $(Z, d)$ $z\in Z$ $\epsilon>0$
, $B_{\epsilon}^{d}(z)=\{y\in Z:d(y, z)<\epsilon\}$ . . , $(Z, d)$
$S\subset Z$ $\epsilon>0$ , $S \subset\bigcup_{z\in F}B_{\epsilon}^{d}(z)$ $F\subset S$
, $S$ $\epsilon$ - . , .
4([9]). $X$ ) :
(a) $X$ .
(b) $(Y, \rho)$ $\Phi$ : $X\sim Y$
Z ultrametmc $(Z, d)$ usco $\psi$ : $X\sim Z$ ,
$g$ : $Zarrow Y$ , $g\circ\psi$ : $X\sim Y$ $\Phi$
, f $\epsilon>0$ $\epsilon$ $S\subset Z$ , $\psi(\psi^{-1}(S))$
$\epsilon$- .
(c) $Y$ $\Phi$ : $X\sim Y$ ,
$Z$ usco $\psi$ : $X\sim Z$ , $g:Zarrow Y$ ,
$g\circ\psi$ : $X\sim Y$ $\Phi$ , , $S\subset Z$
f $\psi(\psi^{-1}(S))$ .
5. 4 , $(b)\Rightarrow(c)$ . , (c) 3
, $(c)\Rightarrow(a)$ . $(a)\Rightarrow(b)$ ,
, sieve([1]) ,
ultrametric , usco , . [9] ,
, [7] sieve tree
, [1] .
3 4 , factorization
. 3 4 , factorization , $\psi$ $\Phi$
,
Choban, Mihaylova and Nedev [4]
. $X$ $\omega(X)=\cup\{U$ : $U$ is open in $X$ and $\dim(U)=0\}$ , ,
$c\omega(X)=X\backslash \omega(X)$ . , $\dim(U)$ $U$ . , $X$
, $U\in\ovalbox{\tt\small REJECT}$ $\{W\in\ovalbox{\tt\small REJECT}:W\cap U\neq\emptyset\}$
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. Choban, Mihaylova and Nedev [4] ,
.
6 (Choban, Mihaylova and Nedev [4]). $X$ , :
(a) $X$ $c\omega(X)$ Lindelof.
(b) $X$ $\{U_{\alpha}:\alpha\in A\}$ $X$ $\{V_{\alpha}:\in A\}$
shrink (ie. $\alpha\in A$ $V_{\alpha}\subset U_{\alpha}$ ).
(c) $Y$ $\Phi$ : $X\sim Y$ ,
usco $\Phi$ $\psi$ : $X\sim Y$ , , $\psi^{\omega}$ : $X\sim Y$
.
, Choban, Mihaylova and Nedev , $X$ $c\omega(X)$
Lindel\"of [4, Example 7].
$X$ , $X$ , $\tau$
$\tau$ , $k(X)$ . ,
.
7([9]). $X$ , $\tau=k(c\omega(X))$ .
, $Y$ $\Phi$ : $X\sim Y$
, usco $\Phi$ $\psi$ : $X\sim Y$ , $k(S)\leq\tau$
$S\subset Y$ $k(\psi(\psi^{-1}(S)))\leq\tau$ .
7 , 6 $(a)\Rightarrow(b)$ $Y$ .
8 ([3, 5, 6, 9]). $X$ $c\omega(X)$ Lindel
f $Y$
$\Phi$ : $X\vee\div Y$
$\rangle$
usco $\Phi$ $\psi$ : $X\sim Y$ ,
$\psi^{\omega}$ : $X\sim Y$ .
, Choban, Mihaylova and Nedev [4] , 6
.
9 (Choban, Mihaylova and Nedev [4]). $X$ , :
(a) $X$ $c\omega(X)$ .
(b) $X$ $\{U_{\alpha}:\alpha\in A\}$ $X$ $\{V_{\alpha}:\in A\}$
shrink .
9 , 6 ([4, Example 7]).
7 , 9
.
10 ([9]). $X$ , 9 (a) (b) :
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(c) $Y$ $\Phi$ : $X\sim Y$
, usco $\Phi$ $\psi$ : $X\sim Y$ j
$K\subset Y$ $\psi(\psi^{-1}(K))$ .
, 10 , Choban, Mihaylova and Nedev [3, 5, 6]
.
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